Pharmacokinetics of 5-fluorouracil and its catabolites determined by 19F nuclear magnetic resonance spectroscopy for a patient on chronic hemodialysis.
5-fluorouracil (5-FU), widely used for chemotherapy of colorectal carcinoma, requires intracellular anabolic conversion to cytotoxic nucleotides and exhibits a narrow therapeutic range with dose-dependent and concentration-dependent effects. 5-FU undergoes extensive metabolic degradation to several catabolites, which are excreted mainly by the kidneys. Alteration of the pharmacokinetics of 5-FU and its catabolites as a result of renal dysfunction might augment systemic toxicity. Because no data are available for patients with severe renal failure, the pharmacokinetic parameters of 5-FU and its catabolites were determined for a patient with colorectal carcinoma and end-stage renal disease on maintenance hemodialysis therapy. Plasma was analyzed by 19F nuclear magnetic resonance spectroscopy for the first 5-day treatment cycle (daily bolus injections of 5-FU for 5 days in combination with low-dose folinic acid). On days 1 and 5, the pharmacokinetic parameters for 5-FU (total area under the plasma concentration-time curve, terminal half-life, total plasma clearance, volume of distribution based on the terminal phase) and its initial catabolite dihydrofluorouracil (total area under the plasma concentration-time curve, terminal half-life) were in the ranges reported in the literature for patients with normal renal function, implying no need for primary dose adjustment. In contrast, the final 5-FU catabolite alpha-fluoro-beta-alanine (FBAL) accumulated to a concentration of 276 micromol/L on day 5 (approximately twofold higher than expected from the literature) despite good removal by hemodialysis with extraction ratios of 0.6 to 0.85 over the filter membrane. Negative effects of FBAL or enhancement of 5-FU-related toxicity could not be judged in this individual case, but further study is warranted to determine the possible benefits of more intensive dialysis treatment.